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Materials and Methods

The species designations of the cultures included in this report have
been determined according to Hutter, Ralf, "Systematik der Streptomyceten",
S. Karger, Basel and New York, 1967. 382 p. |

The methods used for characterization of the streptomycetes were those
recommended by Shirling, E. B and D. Gottlieb in International Journal of
Systematic Bacteriology 16:313-340. 1966, The culture media used for the

characterization and identification of the species are as follows:

Code Medium
Medium 1 Tryptone-yeast extract broth
Medium 2 Yeast extract-malt extract agar
Medium 3 Oatmeal agar
Medium & Inorganic salts-starch agar
Medium 5 Glycerol—-asparagine agar
Medium 6 Peptone-yeast extract agar
Medium 7 Tyrosine agar
Medium 8 Carbon utilization medium

The descriptions of the various media are included in the reference above.

Morphology of the spore surface was determined by electron microscopy.
The micrographs were taken with a Phillips EM 200 electron microscope by
R. B. Addison and K. M, Hughes, Forestry Sciences Laboratory, USDA, Corvallis,
Oregon.

Color of the aerial mycelium was cqmpared with standard color tabs in
fhe Color Harmony Manual (Container Corporation of America, Chicago, Illinois,
4th edition, 1958).

Morphology of aerial mycelia was observed from cover gléss impressions
under the oil immersion objective at 1000X.

Ability to produce melanin was determined on media recormended by

Shirling and Gottlieb (Internat. J. Syst. Bact. 16:313-340. 1966).



Characteristics used to Differentiate Streptonyces
(According to Hutter)

1. Morphology of the spore surface

a. Spores smooth or warty, or both.

b. Spores with spiny outgrowth.

¢. Spores with hairy outgrowth.

2. Color of matured aerial mvcelia

1. DNiveus: Aerial mycelium also in matured state without distinct
color, snow white or chalk white ("White series”
according to Tresner & Backus, 1963)%

e 2. Grestus: Aerial mycelium - yellow-green, goldish-greenish-gray,
sandy-olive color ("Yellow series')

3. Azureus - glaucus: Aerial mycelium color sky blue or blue-gray
to blue green (Blue series)

4, Cinnamoneus: Color of aerial mycelium pale-carmine to cinnamon
brown or gray-brown (Red Series and violet series)

5. Cinereus: Color of aerial mycelium ash-gray to brown gray -
rarely greenish-gray (Grav series)

6. Prasinus: Color of aerial mycelium light green to grayish-green
(Green series)

3. Morphology of the aerial mycelia

1. Rectus - Flexibilis: spore chain straight or wavy

—ce—

2. Retinaculum - Apertum: spore chain with hooks, open twists
or short irregular screws of 1 to 3 turns

1
.

3. Spira - spore chains with screws
a. Spira, Type a: Screws tight, intensive, compact
b. Spira, Type b: Screws long, loose, drawn out

&4, Verticillus - Rectus - Flexibilis: spore chain arise in verticils

*Tresner, H. D. and Backus, E. J.: System of color wheels for Streptomycete
. taxonomy. Applied Microbiology 11:335-338 (1963).
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5. Verticillus - Spira: spore chain in verticils, branched umbel-like

4, Ability to produce melanin

a. Capacity to produce melanin present

b. Capacity to produce melanin absent




Streptomyces Isolants Identified

Culture JPL No. Species Source Invoice
No. : . No.
1 29 Bc Streptomyces collinus Hawaii C-89146
2 29 Bd S. venezuelae - Hawaii C-89146
3 30 Ab S. olivaceus Hawaii C-89146
i 4 34 d Tailed to grow Hawaii : C-89146
! ‘
’ 5 151 Ad failed to grow Oregon C-90054
6 156 Ab S. viridochromogenes Oregon C-89146
7 260 Af S. caelestis Chile—Atacama D~-17577
" Desert On TSA
8 260 Ae S. caelestis Chile-Atacama D~-17577
Desert on TSA
9 275 Aa S. albus Chile-Atacama D-17577
Desert on TSA
10 277 Bb S. parvulus Chile-Atacama D-17577
Desert : on TSA
11 278 Be S. longisporuber Chile-Atacama D-17577
Desert on TSA
12 292 Ac Nocardia Chile-Atacama D-00318
Desert '
13 292 Ae S. olivaceus Chile-Atacama D-00318
Desert
15 292 Bd S. olivaceus Chile-Atacama D-00318
. Desert
16 292 Be S. olivaceus Chile-Atacama D-00318
Desert
17 292 Bf S. olivaceus Chile-Atacama D-00318
Desert
18 292 Bk failed to grow Chile~Atacama D-00318
Desert
19 310 Ab no spores produced Wyoning C-90054

20 313-14b no spores produced Wyoming C-90054
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Key to the Identification of Streptomyces
Isolants 1 to 17

True mycelia produced, spores formed but not in sporangia.
Substrate mycelium non septate, not fragmenting into bacillary
or coccoid components Strentomycetaceae

Aerial mycelia produced ‘
Spores formed in chains Streptomyces

A. Ability to produce melanin pigment positive

1.

Morphology of aerial mycelium, rectus -~ flexibilis
a. Spore surface smooth
b. Color of aerial mycelium, grayish-pink (cinnamomeus)

S. venezuelae
(29 Bd)

Morphology of aerial mycelium, retinaculum -~ apertum
a. Some spores smooth, some spores warty

b. Color of aerial mycelium, white S. longisporuber
(278 Be)

Morphology of aerial mycelium, spira
a. Spore surface, spiny

b. Color of aerial mycelium white, in matured state becoming
aqua—~blue S. viridochromogenis

. (156 Ab)
aa. Spore surface, smooth or warty

b. Spores smooth, color of aerial mycelium white to
- ash-gray S. collinus
(29 Be)

bb. Spores warty, white, ipn mature state become bluish gray
S. caelestis

(260 Af)

(260 Ae)

B, Ability to produce melanin pigment negative.

1.

Morphology of aerial mycelium, rectus - flexibilis

a. Spore surface smooth .



b. Color of aerial mycelium, white, later becoming grayish-

 § wvhite.

l Carbohvdrate utilization
rham- man-  inos-~  raff-
nose nose itol inose

# 3 8. olivaceus (30 Ab) - - - -
#15 S. olivaceus (292 Bd) ++ - 4+ -
#13 S. olivaceus (292 Ae) - .++ ++ *
#16% S, olivaceus (292 Be) - ++ ++ +
#17 S. olivaceus (292 Bf) - + -+ -

# aerial mycelium production extremely sparse in comparison
to 292 Ae.

2. Morphology of aerial mycelium, spira

a. Spore surface warty

) b. Color of aerial mycelium, white S. albus
' (275 Aa)
bb. Color of aerial mycelium, ash-gray 8. parvulus

(277 BbY
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o #1000 carbon replica grating

28,800 lines/inch

Magnification = 6,990X




3 . ] Page B
hg Culture No. 1 Source Hawaii
JPL No. 970 Re Invoice # C-89146

Studied by S. Nishikawa

Species gtreptomyces collinus .

1. Cultural properties: Temp. 26°¢C

> CHM* number and color
T~
Da. Medium Medium Medium Medium
2 3 4 5
71a-b 5 fe=ashes (abun- |a-—»d none
wry white —»oyster dant) white to gray
A ' white
3 aerial : _
mycelium |14 | 13 de—13 fe 10 fe=dusk cC—pe none
ﬂ? Pearl dusk 4 | :
i gray —> pewter : light gray - gray
smoke
21 jc=light gray 7 fe=ashes none
1 - ' . _mustard gold ", _pearl
717 po 243 1g 1égggnollve 2 ne old gold 3 ba chell tint
o 1t. brown
~substratelsd |7 po 4 ig=fawn 3ni-3ng 3 ng=§gd%le tan
- maple
mycelium . chéstnut 1t. brown '
e brown —psaddle tan
spice maple
brown
: e 1t. brown
21 |7 po 4 ge=1t' faw? ~ 3 p1=dk' spice browng ng=saddle tan
rose beige deep browp maple
7 {7 po none nhone hone
1 ' . dk. spice brown
soluble 14 [ 4 pl= ~ none : none B pg=dark luggage
oy pigment deep brown : taﬁ 8
| ._oak brown ’ " camel 1t. spice brown
1 14 P1= usset brown 3 je=maple sugar I3 lg=sandal wood ! ne=luggage tan
- tan toast tan

%Color Harmony Manual, Container Corporation of America, Chicago, Illinois,
4th edition, 1958. '

!



j Page 2 Culture No, 1 fkge_
. JPL No. 29 Be
ié II. Morphological observations
Da. Hedium Medium Medium Medium
2 3 4 5
7 | simple, spiral simple, spiral ——— ——
abundant
Sporophorg l4 | simple, spiral simple, spiral simple, spiral none
21 |simple, spiral simple, spiral éimple, spiral none

71 > 10 > 10 - -
Spore
Nu-mber 14 > lO \) 10 > 10 P
- 21 > 10 > 10 > 10 —
.
o
7 none none — ——
Verticils {14 none none none -
21 none none none -

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.
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~ Page 3 Culture No. 1
JPL No. 29 Bc
Species S. collinus
Photographs:
Medium #3 (oatmeal agar)
) Age of culture 21 days
Magnification 1600X
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III.

Page
Culture No. 1

/

JPL NO. 29 Be

Species S. collinus

Spore morphology and surface: Smooth, warty, spiny, hairy

Dimensions 0.6 - 0,7 x 0,9 - 1.8 u

Medium __#2 malt-extract agar

Age of culture 14 days

Magnifiécation = 690X




W? ' rage o> ) . Culture No. | 1 zz%ﬁﬁilz
JPL No. 29 Be | L
;% V. Phvelolor . o Spééies _S. collinus
= V., ysiological characteristics
A. Carbohydrate utilization
Growth After Gréwth After
Carbohydrate 10_days- + 16 days
Negative control - =
D-glucose ++ =+
i D-xylose ++ ++
- L~arabinose ++ . -+
Sucrose + +H
D-mannitol ++ ++
I=inositol +H +H
D-fructose +H H
Rhamnose L ++ 4+
_ Raffinose ++ ++
Cellulose - =
L : -
(#+) = Strongly positive utilization. Growth equal to or greater
than glucose growth.
- (+ ) = Positive utilization. Growth is significantly better than
6n basal medium without carbén but less than on glucose.
(i-) = Utilization doubtful. Growth slightly better than on basal
4 . ’ medium without carbon but significantly less than with glucose.

(- ) = Growth similar to or less than growth on basal wedium without
¢arbon.

B. Melanin production

Medium 1 -
Medium 6 -~ poéitive after 7 days
‘ Medium 7 - positive after 7 days

C. Starch hydrolysis +




Gt

Cultire No. ) Source Hawaii
JPL No. 29 pg Invoice # _C~-89146
Studied by S. Nishikawa
Species _Streptomyces venezuelae
1. Cultural properties: Temp. 26°C
5i CHM * number and color
Da.j- Medium Medium Medium - Medium
2 3 4 5
_dusty 1 A L o=
7112 ec"periwinkle 12> ec 9 ig 124 gc—;w%%iéht none
blue -
_ abundant dusty hid
maerigl periwinkle —¢°§§ay
14 | 7 fe=ashes 3 cb=sand 5 de=pussywillow |none
-~ gray _
21 | 7 fe=ashes 3 ¢cb 7 fe 10 fe=dusk 7 cb=cloud pink
' sand —p ashes : (sparse)
bamboo gd?goo
_mustard ) _convert gray _buff D fh= u
712 le= 14 gold 2 ge griege 2 £b=giraw straw
i . wheat wheat
_mustard _pearl 5 ..honey gold D At
:1;‘23;"‘;;‘?14 2 1e= 1d gold 2 ba=pe11 eine |2 1¥1¢. gola > db=ivory
_mustard _bearl _honey gold /A _bamboo
21 12 1e%514 gold 2 P2 chell tine  |* 71t gold | © chamois

f .

] 7 |2 pe=mustard gold inone none Qnone
soluble |14 |2 pe=mustard gold |none ﬁone none
pigment

21 | 2 pe=mustard gold |none none mone

Pege /2
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/oa.ye, 7 “f-

Page 2 Culture No.
- JPL No. 29 R4
8
ni 11. Morphological observations
Da. Medium Medium Medium Mediun
2 3 4 5
7 | simple, rectus simple, rectus simple, rectus none
Sporophorg 14 | simple, rectus simple, rectus simple, rectus none
- 21 | simple, rectus simple, rectus simple, rectus simple, rectus
71> 10 > 10 > 10 =
Spore : .
Number {14 |> 10 > 10 > 10 -
211> 10 > 10 > 10 > 10
7 | none none none -
.
Verticils|14 | none none none -
;
1
e
21 | none none none none

e.g. globﬁlar sporangiaj flagellated spores;
spores on substrate hyphae; mycelia frag- -
mentation; schlerotia.

special observations:
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2

Culture No.

Page 3

29 Bd

JPL No.

S. venezuelae

Species

Photographs

#3 (oatmeal agar)

2
9
=

21 days

Age of culture

1600X

ication

if

Magn

.
=
e

.




. Page /6
. Page &4 Culture No. 2

JPL NO. _ 29 Bd

Species _ S. venezuelae

III. Spore morphology and surface: Smooth, warty, spiny, hairy

. Dimensions 0.4 - 0.8 x 1.0 - 2.6 u

Medium __ #3 starch agar

Age of culture 14 days
Magnificatior = 6,970%




pg . Page 5 s Culturc No. 2 | /Qéje,/7

o ' JPL No. 29 Bd L
IV, Physiological éhéractcristics Specics S.venezuclae
A. Carbohydrate utilization
1 Growth After Growth After
Carbohydrate i 10_daysvf. ' + 16 davs
Negative control ! - ' ) ) -
D-glucose B ' o+
Mf ' D-xylose b +
L-arabinose % . *
% Sucrose + +
‘M " D-mannitol - -
I-inositol - -
D-fructose ++ ++
Rhannose . - -
Raffinose - - )
. Cellulose _ : Co- ‘ . ' -

(++) = Strongly ﬁositive utilization. Growth equal to or greater
than glucose growth.

? (+ ) = Positive utilization. Growth is significantly better than
: on basal medium without carbon but less than on glucose.

(£ ) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

(- ) = Growth similar to or less than growth on basal medium without
carbon,

B. Melanin production

Mediwa 1 - positive after 2 days
Medium 6 -~ 7 days - positive

Medium 7 - 7 days - negative

C. Starch hydrolysis +




Culture No. 3 Source Bawaii .
j? JPL No. 30 Ab Invoice # C-89146
Studied by _§, Nishikawa
Species Streptomvces olivaceus
1. Cultural propertieé} Temp. 26°¢
iCHM number and color
Da. Medium Medium Medium Medium
’;i 2 3 4 5-
- | - - _pearl
% 7 }3cb=sand 7fe=ashes 2ba s 7dc 3ba shell tint
7fe=ashes _ pearl
s aerial peripheral area ngit—;dawn pink
7 fyeelivm |y, g emashes 7fe=ashes 7fe=ashes a.—a 7dc
white .pdawn pink
21 |7fe=ashes 5fe=ashes S5fe=ashes 7dc=dawn pink
: _topaz _pearl _pearl _light wheat
. 7 3ma—butt:erscotch 2ba shell tint 2ba shell tint 2ea light maize
[ .
h substratg ié 2ne=mUStard gold 2§a=light ivory 2ca=1ight ivory 2c:a=1ight ivory
4 | mycelium old gold eggshell eggshell eggshel}.
)
’% . _honey gold _light ivory ~light ivory _light ivory
w 21 21c—light gold “eggshell 2ca"eggshell zca_ESEShell
7 |none none none inone
soluble
pigment 14 jnone none none none
21 Inone none none none

loa.je /‘8
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Page 2 Culture No. 3 Fage /Y
JPL No. 20 _Ah
II. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 ' 5
7 Rectus—FléxibiliS Rectus—Flexibilis Rectus-Flexibilis | none
Sporophorg 14 | Rectus~-Flexibilis | Rectus-Flexibilis | Rectus-Flexibilis | Rectus-Flexibilig
21 | Rectus-Flexibilis Rectus-Flexibilis | Rectus-Flexibilis | Rectus-Flexibilis
71> 10 > 10 > 10 -
Spore
Number }141]> 10 > 10 > 10 > 10
21 | > 10 > 10 > 10 > 10
"7 | none none none -
Verticils| 14 none none ! | none none
21 | none none none none

special observations: e.g. globular sporangia; flagellated Sporés;
spores on substrate hyphae; mycelia frag-

mentation; schlerotia.



’ APage RO

. Page 3 Culture No. 3
JPL No. 30 Ab
i1 Species S. olivaceus
Photographs:
Medium 5-Glycerol-asparagine agar
Age of culture 14 days

Magnification 1600X
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- Page 4 Culture No. 3

JPL No. _30 Ab

Species _S. olivaceus

III. Spore morphology and surface: Smooth, warty, spiny, hairy

Dimensions 0.5 - 0.7 x 0.9 - 2,1

Medium 3-oatmeal agar

Age of culture 14 days
Megnificefion = 6990%

-
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1V, vrhysiological characteristics

A. Carbohydrate utilization

Culture No. ' 2

PLage 22

JPL No. 30 Ah

Species S._olivaceus

: Growth After Growth After
Carbohydrate IO_days‘ + 16 days
Negative control - -
D-glucose ++ +
D-xylose % %
L~arabinose + +
Sucrose * t
' D"m;nnitol - -
I-inositol - -
D-fructose + +
Rhamnose - -
Raffiﬁose - - )
Cellulose - -

(++) = Strongly ﬁositive utilization. Growth equal to or greater

than glucose growth,

(+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.

~
<y

~
i

Utilization doubtful. Growth slightly better than on basal

medium without carbon but significantly less than with glucose.

(~ ) = Growth similar to or less than

carbon.

B. Melanin production

Medium 1 - light brown, positive after 2 days

Medium 6 -~ 7 days ~ positive

Medium 7 - 7 days - negative

C. Starch hydrolysis +

growth on basal medium without



L Culture No., 6 ' Source Oreson ~, ge 2.3
! i * JPL No. 156 _Ah Invoice # C-89146

Studied by S. Nishikawa
Species _gStreptomyces viridochromogenes

1. Cultural properties: Temp. 26°C

CHM * number and color
Da. Medium Medium Medium Medium
2 3 4 5
71a—nd ge 23pn a st a-sc-—3 ec | b=oyster white
1 white _,1t. fawn _,|white _,light gray | white —»lt. gray.»
o chocolate brown ' 1t. beige
aerial . N :
i mycelium _pastel blue _powder blue
14114 ge wedgewood blje? —d 17 ec |4 € \redgewood blde
white _,gray _,lt.
aqua blue
21 | 15 dc=dawn blue a_317 ec a —l1l4 ec powder blL. _
- white —alt. aqua blye white
T wedgewood bl.
1t. spice broml :
7 110 po=black plum |4 lg=sandal wood 3 pl=deep brown 1% ca —» 5 pe 5 pl
toast tan .
cream —pterra
substratd 1 _ cotta .pdeep bn.
mycelium _ ] _1t. brown _clove brown
- ? 14 |10 po=black plum - |4 ng=gandle tan 3 pl deep brown
N maple
.
. cinnamon R _chestnut brown
. 21 10_ po=black plum 3 le_yellow maple 4 ni‘—sp:l.(:e brown -
‘
- ‘
7 |brown light brown light brown light brown
soluble 14 5 pg=:"§;S:2pper nl3 ec=l;isq§ei ' 3 gc=light tan 4 pg=dk. luggage_
pigment rust brown t. belge _ - tan
' bis ue ' =dl )
21 | 4 pg=dk-luggage tan3 gec=light tan 3 ec=, qbéige 4 pg=dk. iuggagt
: , _ . an




Page 2 Culture No. 6 Perge 24
 § . JPL No. 156 _Ab
: II. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 5
7 | spirals spirals spirals. none
Sporophorg 14 | spirals spirals spirals spirals
21 | spirals . spirals spirals spirals
some, reticulum- some, reticulum-
apertum apertum
71> 10 > 10 > 10 -
Spore :
Number |14 |> 10 > 10 > 10 > 10
N 21 |> 10 > 10 > 10 > 10
-
-
” 7 | none none none none
B
» Verticils| 14 | none none none none -
1 .
{
o
21 | none none none none

special observations:

e.g. globuiar'sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia,



+~ Page 3 Culture No. 6

JPL No. 156 Ab

Species S. viridochromogenes
Photographs:
Medium 3-o0atmeal agar
Age of culture 21 days
Magnification 1600X
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% Page

III.

Page Ab

Culture No. 6

JPL No.

Species

Spore morphology & surface: Smooth, warty, spiny, hairy

Dimensions 0.5 - 0.8 x 0.9 - 1.4 u

Medium 2-malt-extract agar

Age of culture 14 days

Magnificatflon = GIIOX

156 Ab

S. viridochromqggnes




rage b v ] Culture No, 6

Lage 27

JPL No. ‘156 Ah

Species _ S. viridochromogenes

IV. Physiological characteristics

A. Carbohydrate utilization

Growth After Growth After
Carbohydrate 10'days‘ a + 16 days
Negative control - ' -
D—glucosé + ++
% D-xylose ++ ++
-L-arabinose ++ . ++
Sucrose + ++
" D-mannitol + ) ++
& I-inositol + +
D-fructose +H +
g Rhamnose + +
; Raffiﬁose + -
Ji Cellulose B -

(++) = Strongly ﬁositive utilization. Growth equal to or greater
than glucose growth.

e it

1 - (+ ) = Positive utilization. Growth is significantly better than
3 on basal medium without carbon but less than on glucose.

oy (+ ) = Utilization doubtful. Growth slightly better than on basal
) medium without carbon but significantly less than with glucose.

(-~ ) = Growth similar to or less than growth on basal medium without

carbon,
i B. Melanin production
Medium 1 - 2 days - positi?e
'§ Medium 6 - 7 days —~ positive
’ i Medium 7 - 7 days - positive

C. Starch hydrolysis 4
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Culture No.

Pase 28

- Source __ Chile Atacama Desert
JPL No. 260 _Af T.S.A. Invoice # D-17577
Studied by _§. Nishikawa
Species _streptomyces caelestis
1. Cultural properties: Temp. 26°¢
CHi * number and color .
Da. Medium Medium Medium Medium
2 3 4 5
7 | white white white vhite
aerial 14 ja 317 ge white white ;17 ig white
mycelium white —ydusty aqua
' blue
21 ta 17 ge a 17 ec , 17 ig Wwhite
white _y disty aquajwhite _ylt. aqua blpe
blue
cinnamon - cinnamon
= 2 s =t » l —
7131 yellow maple 2 ic=gold 2 cb=ivory tint 3 le yellow maple
_cinnamon e _ P _cinnamon
substratdl4 |3 1e--yellow maple 2 jc=gold ) 2 cb=ivory tint B le—yellow maple
mycelium
_cinnamon
21 |3 le —17 nl 2_ic=gold 2 cb=ivory tint 3 1e=yellow maple
cinnamon
yellow maple -
_cinnamon i
7131 yellow maple |P°0€ none fnone
soluble 14 13 1 = Cinnamon none none
pigment yellow maple none
camel
21 | 3 1e=Cinnamon 3 je=maple sugar  [none 3 ic=light amber
vellow maple tan




} Page 2 Culture No. 7 rage R
JPL No. 260 Af
.
;3 1I. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 5
7 { none none none none
Sporophorqg 14 | spiral none spores in spirals | none
only where aerial
myc. was aqua in
color. White areas
devoid of spores
21 | spiral spiral spiral none
7 — v one o~ —
Spore
Number (14 |> 10 - > 10 -
21 j> 10 > 10 > 10 -
J 7 | none none none none
|
B
Verticils}14 | none none none none
|
)
21 | none none none none

e.g. globﬁlar sporangia; flagellated spores;
: spores on substrate hyphae; mycelia frag-
) mentation; schlerotia.

special observatiions:
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7

Culture No.

Page 3

¥

260 Af

JPL No.

caelestis

S.

Species

Photographs

3-oatmeal agar

g
g
9
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21 days

Age of culture

1600X
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g ) Page 3/
. Page & Culture No. 7

i
{ JPL No. 260 Af

| Species _ S. caelestis

I1I1. Spore morphology & surface: Smooth, warty, spiny, hairy

Dimensions 0.6 - 0,7 x 1.0 — 1.6 ¢

Medium _ 2-malt-extract agar

Age of culture 14 days
Magnification =6990%

4
|
-



. ) _— o Page 32
JPL No. 260 A

i . rage O ' LULLULC KO,

Species S. caelestis

IV. Physiological characteristics

A. Carbohydrate utilization

Growth After Growth After
Carbohydrate 10 days ' + 16 days

Negative control

D—glucosé
- D-xylose
L-arabinose

Sucrose

" D-mannitol

I-inositol
? D-fructose

Rhamnose

tt t t + &t t £ %
f ff f t t t f %

[——

Raffiﬁose

] Cellulose

1 (++) = Strongly ﬁositive utilization. Growth equal to or greater
than glucose growth. :

p (+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.

; , (£ ) = Utilization doubtful. Growth slightly better than on basal
4 o T medium without carbon but significantly less than with glucose.

(- ) = Growth similar to or less than growth on basal medium without
carbon,

B. Melanin production

Medium 1 - npegative
Medium 6 - 2 days - negat%ve
4 days -~ .negative
) Medium 7 - 2 days ~ negative
4 days -~ positive

C. Starch hydrolysis 4
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Fase 33

Culture No. 8 Source __ Chile Atacama Desert
JPL Ko, 260 Ae T.S:A, Invoice # __  D-17577
S\tpdied by S. Nishikawa
Species geyeptomyces caelestis
1. Cultural properties: Temp. 26°¢
CHM number and color
Da. Medium Medium Medium Medium
o 2 3 4 5
T "7 |a —»5fe —15ge | b=oyster white é-;;iSec'(specks) b —a3dc
white —s ashes — white _ypowder blue oyster white —p
dusty blue natural
1t. gray blue
caerial 14,01, L4 18ic b —l8ic a —al8gc hite _,2f 8ze
ycelium o= . —»10g white _y2fe _ 182
me whitet_ggray -4 2qug oyster white—aqua white — aqua - covert gra
turquoise (few turquoise (few turquoise dusty aqua
parts) : parts) '
21 a -»d 3 18ic b _18ic a — 18gc a y2fe —18ge
white — gray_jaqua | oyster white gaqual white —p aqua white-covert gray-j
turquoise turquoise turquoise dusty aqua
7 | 3pg=golden brown 2ic=1t. antique a—plea 2ne=mUStard gold
: : . old gold
gold white .1t. wheat
T 1t. maize
' - 1t, ivory 1t. wheat ., _camel
bst at = = = ==
;;celiume 14 | 3pg=golden er?nA a eggshell 2ea 1t. maize 3ie ?:gle sugar
_ ' _mustard T ase ; , _camel
21 | 3pg=golden brown Zle—old gold 3ic —p2ea 31e-—maple sugar
J1t. amber  1t.wheajt tan
- .
1t. maizp
7 | 4n _lt. brown none none in _1lt. brown
8 saddle tan & saddle tan
maple maple
soluble 14 14 _oak brown aec=bisque none _oak brown
‘pigment ' russel brown lt. rose beige russel brown
._oak brown _bisque ._oak brown
21 14pi=_ ssel brown 3ec=1t. beige none 4pi= isset brown
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PRage 3%

bdge 2 Culture No. 8
’ JPL No. 260 Ae
II. Morphological obscrvations
Da. Medium Medium Medium Medium
2 3 4 5
7 | none - none none none
Sporophore| 14 | none spirals spirals and reticu{ none
lum-apertum
21 spirals~presént'where - spirals spirals
mycelia turquoise ‘
in color
7 |- — — —
Spore : :
Number |14 | -- > 10 > 10 -
21 |> 10 - > 10 > 10
7 | none none none none
Verticils|{1l4 | none none none none
21 | none none none none

special observations: e.g. globular sporangia; flagellated 5porés;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.
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. Page 3 Culture No. 8
JPL No. 260 Ae
Species S. caelestis
Photographs:
Medium ‘4-starch agar
Age of culture 21 days
Magnification 1600X
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. ’ APase 36
. Page 4 Culture No. 8

JPL No. 260 Ae

Species S. caelestis

III. Spore morphology and surface: Smooth, warty, spiny, hairy

Dimensions 0.5 - 0.8 x 1.3 - 2.6

Medium __ 2-malt extract agar

Age of culture 14’days
Magnification = 6990 %




Page 5 ' . Culture No. 8 4 ,zi; -

. ; JPL No. 260 Ae

Species S. caelestis

IV. Physiological characteristics

K. Carbohydrate utilization

Growth After Growth After
Garbohydrate I 10 days : + 16 days

Negative control

D=glucose

s

D-xylose-

dms L-arabinose
] :

Sucrose

{ ' " D-mannitol

I=inositol

”? i
}

D=fructose

Rhamnose

e S . S S A
e S A A A

Raffiﬁose

Cellulose ‘ ‘{

‘ (++) = Strongly positive utilization. OGrowth equal to or greater
s R ‘ than glucose growth. .

(+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose,

(x ) = Utilization doubtful. Growth slightly better than on basal
’ medium without carbeon but significantly less than with glucose.

(- ) = Growth similar to or less than growth on basal medium without
carbon, :

B. Melanin production

Medium 1 - negative
X 2 days - negative
Medium 6 - 4 days - negative
) Medium 7 - 2 days - negative
4 days - positive

C. Starch hydrolysis +
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Page 38
£

Culturc No. qQ A Source Chile Atacama Desert.
. JPL No. 275 Aa T.S.A. Invoice # D-17577

N
Qg Studied by __S. Nishikawa

Species __Suap_to‘,ngzces a]bus ' _-
1, Cultural properties: Temp. 26°¢C

CHM = number and color
Da. Medium Medium Medium Medium
2 3 - 4 o 5
7 | white white , none , white
! aerial
o mecelium 14 1 white - lwhite none white
~; 21 {a_,d white ’ a.j3b Fhite
oy white __,gray - white _oyster
{ : ~ white
i .
- 7 | 1} ca=cream 1} ca=cream 1} ca=crean ? ba=pearl
1
substrate - _bearl _1t. ivory 1 ba=Pe2T .
mycelium 14 p21c: go;d 2.ba shell tint 2 c§ eggshell shell tink
- _bright gold _pearl _honey gold __pearl
i 2112 ne nugget gold 2 ba_shell tint 2 ic—lt. gold 1 ba“shell tint
7 inone ) none ) ﬁone : ] none
soluble
pigment 14 | none .none none - khone
21 | none - | none ~ |none . hone :




Page 2 ' ' Culture No. 9 fage 37
. ' JPL No. 275 Aa

II. Moxphological observations

Da. Medium Medium : Medium Medium
2 3 4 : 5
7 | none ' none none ‘ -none
’Sporophorel4 Retinaculum—-Apertun none none - | none
i and spirals
21 | spirals - none spirals none
o 7 | - . - —
m?
i Spore : -
Number |14 |> 10 - —-— -
21 |> 10 - > 10 ’ —
e ’ 7 | none none none none
Verticils |14 | none none _ none none
21 |none , none none _ none

special observations: e.g. globular-sporangia; flagellated spores;
- spores on substrate hyphae; mycelia frag-
mentation; schlerotia.
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Culture No.

Page 3

4

275 Aa

JPL No.

albus

S.

Species

Photographs

L-starch agar
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Age of culture
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III.
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Culture No.

9

JPL No. 275 Aa

Species S. albus

Spore morphology & surface: Smooth, warty, spiny, hairy

Dimensions 0.6 - 0.9 x 1.0 - 1.6 u

Medium 4-starch agar

Age of culture 14 days

Megnification = 6920 X




e Page 5 o Culture No. 9 Lomnge 4Z

: . JPL No, 275 _Aa

Species: S._albus

IV. Physiological characteristics

A. Carbohydrate utilization

: Growth After Growth After .
Carbohydrate lO_daysA + 16 days

Negative controll - *

. D-glucose A ++
i D-xylose + ++
‘L-arabinose +H . ++

N Sucrose + +
;” " D-mannitol . ++ ' +
oo . I—inositol * +
’ D-fructose ++ ++
g Rhamnose ++ +
. Raffiﬁose X » x
Cellulose x *

(++) = Strongly ﬁositive utilization. Growth equal to or greater
than glucose growth.

- - (+ ) = Positive utilization. Growth.is significantly better than
on basal medium without carbon but less than on glucose.

N (£ ) = Utilization doubtful. Growth slightly better than on basal
“ ’ medium without carbon but significantly less than with glucose.

(- ) = Growth similar to or less than growth on basal mediuwm without
: carbon. :

B. Melanin production

Mediun 1 - negative

Medium 6 - 2 days - negative

4 days - negative

) Medium 7 - 2 days - negative
4 days - negative

C. Starch hydrolysis +
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Culture No.

10 Source Chile Atacama Desert
JPL No. 271 _Bb T.S.A. Invoice # p_17577
Studied by g, Nishjkawa
Speciecs Streptomyces parvulus
' o
1. Cultural properties: Temp. 26 C
CHM " number and color
Da. Medium Medium Medium Hedium
2 3 4 5
7] white white white a_gd
aerial white _gray
mycelium ‘
141 white white —»5 fe (few | white a —5 fe
sections)
—p ashes few specks of white . ashes
5 fe=ashes
21| white white _, 5 fe c 5 fe 5 fe —pashes
’ —sashes 1t, gray —s ashes
_1t. wheat | _pearl _pearl _pearl
712 e8¢ naize 3 ba= 1e11 tint 2 ba= 1 e11 tint 3 ba= 1 e11 tint
substrate _coiohial yellaw' _pearl _1t. wheat =lt. wheat
mycelium 141 2 ga= ize 3 b8= 1011 tint 2 e3¢ maize 2 €3¢ maize
biscuit -
- _pearl _bamboo —ecru
21| 2 le=gold 3 ba shell tint 2 chamois . ec oatmeal
- sand
71 none none none %one
- soluble
pigment 14] none none none : none
|21} none none none none
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Page 2 Culture No, 10
JPL No. 277 Bb
II. DMorphological observations
Da. Medium Medium Medium Medium
2 3 4 5
7 { none none none spira
Sporophard 14 | none spira spira - spira
21 | none spira spira spira-short &
: compact, some
long
71— -- none > 10
Spore . .
Number |14 | —- > 10 >10 > 10
21 | -= > 10 > 10 > 10
.7 | none none - none
Verticils| 14 | none none none none
21 | none none none none

spécial observations: e.g. globular sporangia; flagellated sporés;
spores on substrate hyphae; mycelia frag-—
mentation; schlerotia.
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10

277 Bb

Culture No.
JPL No.

Page 3

©

S. parvulus

Species

0
L
(=7
3]
~
D
[o]
i)
Q
£
P

S5-glycerol-asparagine agar

Medium

21 days

Age of culture

1600X

Magnification

[

o

o

i
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Page 4

III.

Pee 9 e.

Culture No. 10

JPL No.
Species
Spore morphology & surface: Smooth, warty, spiny, hairy

Dimensions 0.8 - 1.0x 1.3 - 1.5 1

Medium _5-glycerol-asparagine agar

Age of culture _14 days
Maognification = 620 X

¥ 6

277 Bb

S. parvulus




$ page 5 o | Culture No. 10 Pase #7

JPL No. 277 Bb
- épecies S. parvulus
1V, Physiological characteristics
A. Carbohydrate utilization
: Growth After Growth After
Carbohydrate i 10Vdays' ' + 16 days
Negative control - ’ ' ‘ -
D~g1ucosé ++ ++
D-xylose ++ ++.
.++ . +

L-arabinose

1

1+
i+

Sucrose

" D-mannitol

i
=+

Y-inositol - %
D-fructose x x
) Rhamnose + o H
1 Raffinose - -
Cellulose - -

(++) = Strongly ﬁositive utilization. Growth equal to or greater
i . than glucose growth.

(+ ) = Positive utilization. Growth is significantly better than
on basal wedium without carbon but less than on glucose.

(£ ) = Utilization doubtful. Growth slightly better than on basal
’ medium without carbon but significantly less than with glucose.

(-~ ) = Growth similar to or less than growth on basal medium without
carbon. '

B. Melanin production

Medium 1 - 2 days - negative
' 4 days -~ negative

3 .. 2 days - negative
Medium 6 4 days - negative
. 2 days - negative
Medium 7 - 4 days - negative

C. Starch hydrolysis +
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Culture No.

Page 48
sert

11 Source ghile Atacama De o
JPL No. 278 Bc T.S.A. Invoice # p-:7577
Studied by g, Nishikawa
Species _gStreptomyces londsporuber
1. Cultural properties: Temp. 26°¢
CH¥ - number and color
Da. * Medium Medium Medium Medium
2 3 4 5
7| none white white white
aerial »
- mycelium|14 | none white 'white white
21 | white white a_ypc %«hite
white _plt. gray
_1t. ivory _ _mustard gold
7 | colorless 2 ca—eggshell 2 lc=gold 2 ne“o;d gold
substratg 14 lorless ) __1t. ivory 9 le=gold ' ) =mustérd gold
mycelium colorless C8= eggshell Le=g0 N€%51d gold
_lt. ivory ', _ _mustard gold
21 | colorless 2 ca eggshell 2 le=gold 2 ne= .4 gold
7 | none none none _ [none
| soluble -
»pigment |14 | none none none #none
21 | none none none mone
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Page 2 Culture No, 11
JPL No. 278 Be
I1. Morphological observations
Da. Mediun Medium Medium Mediun
2 3 4 5
71— rectus—flexibilis | rectus-flexibilis rectus-flexibilis
Sporophore 14 | —— rectus-flexibilis | rectus~flexibilis | rectus-flexibilis
21 | rectus—flexibilis rectus-flexibilis | rectus~flexibilis rectus—-flexibilis
71—~ > 10 > 10 > 10
Spore :
Number 14 | — > 10 > 10 > 10
121 1> 10 > 10 > 10 > 10
7 | none none none none
Verticils 14 | none -none none none
21 | none none none noﬁe

special observations:

e.g. globﬁlar'sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-

mentation; schlerotia,



. Page 3
Photographs:
Medium h.starch agar
Age of culture 14 days

Magnification 1600X

Culture No.

JPL No.

Page SO

11

278 Bc

Species

S. longisporuber
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III.

Ao ge. S/

Culture No. 11

JPL No.

Species

Spore morphology & surface: Smooth, warty, spiny, hairy

Dimensions 0.3 - 0.9 x 0.8 - 1.8 u

Medium 4-starch agar

Age of culture 14 days
Magnificatian = 6990 x

278 Bc

S. longisporuber




| . Page 5 o k Culture No, 11 | /oc;_/‘,e_

. JPL No. 278 Bc
T Species S. longisporuber
1V, Physiological characteristics
A, Carbohydrate utilization
: Growth After Growth After
Carbohydrate 10 days + 16 days
. | o
Negative control - ) -
i D-glucose + +t
L D-xylose + +
-+ - +

L-arabinose

FR
e 1

oo
+

Sucrose

+
+

" D-mannitol

I-inositol + +H
D-fructose ++ +H
Rhamnose - =
) 7Raffiﬁose 7 » - o+
Cellulose . - - - -

(++)

i1

Strongly ﬁositive utilization. Growth equal to or greater
than glucose growth,

b (+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.

] (£ ) = Utilization doubtful. Growth slightly better than on basal
.. . - .medium without carbon but significantly less than with glucose.

(- ) = Growth similar to or less than grthh on basal medium without
carbon. :

B. Melanin production

2 days -~ positivé

Medium 1 - 4 days -~ positive

ﬁ‘ . 2 days ~ positive
% ' Medium 6 - 4 dags - Sositive

Medium 7 -~ 2 days - negative
4 days -~ negative

1. _ C. Starch hydrolysis pegative
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Culture No.

Pew ge.

13 Source Chile Atacana Desert

i JPL No. 292 Ae Invoice # _D-00318
- Studied by S, Nishikawa
Species vaceus
1. Cultural properties: Temp. 26°¢C
"CHM - number and color
Da. Medium Medium Medium Medium
2 3 4 5
7 |none a_pb white mone
white _joyster
h
aerial vhite
mycelium 14 Jwhite (scant) a=white white ewhite (sparse)
21 |white white white shite
_lt. wheat "~ _pearl ! _pearl _pearl
712 €351 naize 2 ba= 1e1l tint 2 Ba= 111 tint 2 Pa= 1011 tint
substrate _honey gold _1t, ivory ‘ _1t. maize o ca=1t‘ ivory
mycelium 1412 de=y gold 2 ca eggshell 2 ea.lt. wheat eggshell
‘i _1t. wheat _1t. ivory aolts ivory h ca=1t’ ivory
- 21 2_ T1t. maize 2 €& eggshell 2:ca eggshell - eggshell
a
.
% 7| none none none hone
L .
soluble .
pigment |14{ none none - none yone
121} none’ none | none none
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13 fege S 7

Page 2 Culture No,
JPIL No. 292 Ae
I1. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 5
71 ~= — — —
Sporophorg 14 | —- - - —
21 | —- - - ——
45 | —— rectus—-flexibilis | rectus—flexibilis rectus—flexibilis
71 - — - -
Spore 14 | - - o o
Number
21 | ~= e — ——
45 | —- > 10 > 10 > 10
} none none none none
Verticilibl4 | none none none none
21 | none none none none

special observations:

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frap-
mentation; schlerotia.

10 da culture on oatmeal agar.
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. Page 3 Culture No. 13
JPL No. __ 292 Ae
Species S. olivaceus
Photographs:
Medium L.starch agar
Age of culture L5 days

Magnification 1600X

[




Pege S6

292 Ae

S. olivaceus

. Page 4 Culture No. 13
JPL No.
Species
III. Spore morphology & surface: Smooth, warty, spiny, hairy

Dimensions 0.5 - 1.1 - 2.4 p

Medium 4-starch agar

Age of culture _ 45 days
Magnification = 650X
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Page 5 o : Culture No. 13 | /74;93‘ 57

IV,

JPL No, 292 Ae

s . e s s Species S._olivaceus
Physiological characteristics ,

Carbohydrate utilization

: Growth After Growth After
Carbohydrate ‘ 10 days ' + 16 days

" D-mannitol

Negativg control
D—glucosé
D-xylose
1-arabinose

1

Sucrose

= S S S i

I+

I~inositol

R EEE

F

D-fructose

Rhamnose

1
4+

Raffiﬁose

Cellulose

(++)

Strongly ﬁositive utilization. Growth equal to or greater
than glucose growth. :

(+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon but less than on glucose.

(£ ) = Utilization doubtful. Growth slightly better than on basal
’ medium without carbon but significantly less than with glucose.

(- ) = Growth similar to or less than growth on basal medium without
carbon,

Melanin production

. _ 2 days - negativé'
- Medium 1 4 days - negative

Medium 6 - Z'days - negative
4 days - negative

Medium 7 - 2 days - negative
4 days - negative

Starch hydrolysis +
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J Culture No. 15 Source Chile Atacama D;;Zrt
.~y ~ JPL No. 292 Bd Invoice # D-00318
jj Studied by S. Nishikawa
Species Streptomyces olivaceus
1, Cultural properties: Temp. 26°¢C
CHil  number and color
Da, Medium Medium Medium Medium
2 3 4 5
7| white white white white
- aerial
mycelium| 14} white vhite #white white
21| white white b=oyster white white
_colonial yelloy _pearl _1lt. ivory _1t. wheat
§ 7 2ga”mai,ze 2b3= pell tint 2cé—eggshell Zea—lt’ maize
o )
substrata 14 2ga=co%onlal yelloy 2ba__:pearl . _colonial yellow 28a=c010nia1 yellow
~ mycelium maize shell tint maize ‘maize
_colonial yelloy _pearl _colonial yellow _colonial yellow
21 “maize 2b3= 1e11 tint 283= ize 283= 11 ze
7 | none none none none
soluble
pigmentiys | none none none none
21 | none none none vnone
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Page 2 Culture No, 15
JPL No. 292 Bd
II. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 5
7 | rectus—-flexibilis rectus-flexibilis | rectus-flexibilis -
Sporophord 14 | rectus-flexibilis | rectus-flexibilis rectus—flexibilis rectus—flexibilis
21 rectus—flexibilis rectus~flexibilis | rectus—-flexibilis rectus-flexibilis
71> 10 > 10 1> 10 -
Spore : ;
Number 14 1> 10 > 10 > 10 €°10
21 1> 10 > 10 > 10 > 10
7 I none none none none
Verticils| 14 noné none none nbne
21 | none none - none none

special observations: e.g. globﬁlar sporangia; flagellated sporeé;
spores on substrate hyphae; mycelia frag-

mentation; schlerotia.

=4
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292 Bd

JPL No.

olivaceus

S.

[0]
1]
i
2]
]
(=3
w

Photographs

3-oatmeal agar
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14 days

Age of culture

1600X

Magnification
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“y Page 4 Culture No. 15

. JPL No. 292 Bd

§ Species S. olivaceus
o

I1I. 8pore morpholbgy & surface: Smooth, warty, spiny, hairy

Dimensions 0.4 - 0.6 x 1.3 - 1.7 u

Medium 3-oatmeal agar

Age of culture 14 days
Magnification = G570 X
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Page 5

1V, Physiological characteristics

A. Carbohydrate utilization

Culture No. 15

Page (2

JPL No, 292 Bd

Species s, olivaceus

» l Growth After Growth After
Carbohydrate ‘f 10.days. + 16 days
Negative control - -

- D-glucose ++' H
D-xylose + ++
L-arabinose ++ +
Sucrose - -

" D-mannitol - -
I-inositol + +
D-fructose [ +H +
Rhamnose + -
Raffiﬁose - -
Cellulose * o *

(++) = Strongly ﬁositive utilization.

¢+ ) =

B. Melanin

Medium 1 -

than glucose growth.

Positive utilization.

Growth equal to or greater

Growth is significantly better than

on basal medium without carbon but less than on glucose.

= Utilization doubtful. Growth slightly better than on basal

medium without carbon but significantly less than with glucose.

Growth similar to or less than growth on basal mediuwm without

carbon,

production

2 days
4 days

Medium 6 ~ 2 days

4 days

Medium 7 - 2 days

C. Starch hydrolysis

4 days
+

- negativé
- negative

- negative
- negative

- negative
- negative
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| .
. Culture No. 16 Chile Atacama Desert

Source

Invoice # D-00318

~, = JPL No. 292 Be
. Studied by S. Nishikawa

Species Streptomyces olivaceus
1. Cultural properties: Temp. 26°¢C
CHM ~ number and color
Da. Medium HMedium Medium Medium
2 3 4 5
7] none none none none
E aerial
mycelium
& 14 | white (sparse) white (sparse) white (sparse) white (sparse)
ﬁ .
}E 21 | white (sparse) white (sparse) whife (sparse) white (sparsé)
, .
_lt. wheat _pearl _pearl _pearl
; 712821t matze ?b3%5hell tint 253% hell tint {7 shell tint
substrate o
1 mycelium _lt. wheat _pearl _pearl _pearl
“j 14 | 2ea 1lt. maize Zba shell tint 2ba shell tint pba shell tint
] _1t, wheat _pearl __pearl spa=Pearl
g 21 1 2ea=1,  laize 2ba_'she].l tint 2ba'—shell tint - shell tint
!
N 7 i{none none none none
4
"
soluble
plgment |14 | none none none none
21 {none none none hone
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Page 2 Culture No. 16 ’0‘“‘?"’- 2
JPL No. 299 Pe
I¥. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 ' 5
71— —_— — —
ISporophorg 14 rectué-flexibilis rectus rectus~flexibilis rectus
21 | rectus-flexibilis rectus-flexibilis | rectus—flexibilis rectus-flexibili
71— — —_— —_—
Spore '
Number 14 |> 10 3-10 > 10 < 10
’ > 10
211> 10 > 10 > 10 > 10
7 | none none none none
Verticils|{1l4 | none none none none
21 | none none none none

special observations:

e.g. globular‘sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.

14 da oatmeal, starch, and glycerol-asparagine

agar plates.



Page 3

Photographs:
Medium 4~starch agar
Age of culture 14 days

Magnification 1600X

Pege. G5

Culture No. 16

JPL No. 292 Be

Species S. olivaceus
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IV. Physiological characteristics

A, Carbohydrate utilization

e Pase Cf

Gulturce No. 16
JPL No, 292 Be
’ Species 8. olivaceus

Carbohydrate !

Growth After
10 days

Growth After
+ 16 days

Negative control
D—glucésé
D-xylose
L-arabinose
'
Sucrose f
" D-mannitol
I-inositol
D-fructose
Rhamnose

Raffiﬁose

Cellulose

= R S A S S S S

- S S S A A 2T

i+

(++) = Strongly positive utilization.

than glucose growth.’

(+ ) = Positive utilization.

(£ ) = Utilization doubtful.

Growth equal to or greater.

Growth is significantly better than
on basal medium without carbon but less than on glucose,

Growth slightly better than on basal

medium without carbon but significantly less than with glucose.

(- ) = Growth similar to or less than growth on basal medium without

carbon,
B. Melanin production
. 2 days
di -
Medium 1 4 days

Mehium 6 - 2 gggz

Medium 7 - 2 days
4 days

C. Starch hydrolysis 4

negative
negative

negative
negative

negative
negative
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Culturc No. 17 Source ____ Chile Atacama Desert .

Studied by __§. Nishikawa

Species __ Streptomvces olivaceus

1. Cultural properties: Temp. 26°C

2R
)
bR

|- —

CHY = number and color
Da. Medium Medium. Medium Medium
2 3 4 5
7 | none white (scant) white white (scant)
aerial '
mycelium
14 | white white (scant)- white white
21 | white white vhite }white
_1t. wheat _lt. ivory _pearl ' =pear1
712821 naize zea"eggshell 2ba= 1 611 tint poa shell tint
substrate _1t. wheat .. 1lt. ivory . __pearl hea=1ts 1VOTy
mycelium 14 12ea=1,  naize zca_eggshell 2b3= 1e11 tint €@ eggshell
_lt. wheat _ 1t. ivory _pearl p a1t 1vory
21 | 2ea=) " haize 2ca-eggshell 2ba= 1 e11 tint €@ eggshell
; 7| none none none none
soluble
pigment {14} none none none none
21] none none none none
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Culture No. 74 Peesgo 68
JPL No. 292 Bf
IT1. Morphological observations
Da. Medium Meddium Mediﬁm Medium
2 3 4 ' 5
7 — — —— ——

Sporophorg 14 | —— - - rectus—-flexibilis
(fragmented
mycelia)

21— - rectus—(1like thin | rectus
rods in chains)
71| - — — —
Spore
Number 14 | ==~ - — > 10
21 | - - > 10 > 10
7 | none none none none
Verticils{ 14 | none none none none
21 | none none none none

special.observations: e.g. globﬂlar sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-—
mentation; schlerotia.
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.. Page 3 Culture No. 17
JPL No. 292 Bf
Species S. olivaceus
Photographs:

Medium 5-glycerol-asparagine agar

Age of culture 21 days

Magnification 1600X
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.% ~ Page & Culture NO. __ 17

o JPL No. 292 Bf

Species S. olivaceus

II1. Spore morphology & surface: Smooth, warty, spiny, hairy

Dimensions 0.2 - 0.5 x 1.2 - 2.6 p

Medium _5-glycerol-asparagine agar

Age of culture 21 days
Mq.}nif/ca"/en = 6990~
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i . Page 5 o ‘ Culture No. 17 /2§9 7/

- . ' JPL No. 292 Bf

SpeciesS. olivaceus

IV. Physiological characteristics

A. Carbohydrate utilization

] Growth After Growtﬁ After '
Carbohydrate " IO'Qays. o + 16 days

Négative control - -

D-glucose + +

] D-xylose. '++ ++
’ L-arabinose ++ . ++
Sucrose + ?+

| " D-mannitol ++ .++
I-inositol ++ ++

D—frﬁctose 4+ ++

Rhamnose - -

Raffiﬁose - -

,:M% Cellulose 1 : T -

(++) = Strongly ﬁositive utilization. Growth equal to or greater
than glucose growth, :

(+ ) = Positive utilization. Growth is significantly better than
on basal medium without carbon ‘but less than on glucose,

¥ B (£ ) = Utilization doubtful. Growth slightly better than on basal
; ’ medium without carbon but significantly less than with glucose.

(- ) = Growth similar to or less than growth on basal medium without
carbon, :

B. Melanin production

Medium 1 - negative.
Medium 6 - negative
Medium 7 - mnegative

C. Starch hydrolysis 4




Culture No. 19 Source Wyoming /a"?e- 72 _
“ JPL o. 310 Ab T.S.A. Invoice f C-90054
Studied by S. Nishikawa
Species noit determinable (no spores produced)
"1, Cultural properties: Temp. 26
CHM number and color
Da. Medium Medium Medium Medium
2 3 4 5
7| 3ec = Blsque. a = white a = white none
Lt. beige (sparse)
(sparse) p
Aerial Pearl
mycelium | 14 | 3de = Natural a = white 3ba = Loor . none
Shell tint .
(sparse) (sparse)
21} 3cb = Sand a = white a = white a = white
(sparse) (sparse) J, (sparse)
b = oyster
white
|
, Lt. brown . .
| 7| 5ng = saddle tan 9ea = Lt. wh?at 2ga = Colonial Jea = Lt. uhgat
{ : Lt. maize yellow Lt. maize
? Maple A
Maize
) Substrate Lt. broun
9 ‘mycelium | 14| 4ng = Saddle tan | 2ic = HomeY €01d b 4 0 o 1t tan 2ic = Homey gold
Lt. gold Lt. gold
. Maple
i
f Lt. brown |
| Mustard gold Topaz Topaz
21} hng ﬁzdiie tan Zne 0ld gold 3ne Butter- 3ne Butter-~
sy P scotch scotch
%’ .
7 none none none none
S?luble 141 Lne = Luggage tan]| none none none
pigment
21 Lne = Luggage tan none none none
h
|
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! Page 2 Culture No, 19 Age 73
4
JPL No. 310 b
| I1. Morphological observations
Da. Medium Medium Medium Medium
2 3 4 5
7 none - none none none
Sporophorg
14 none none none none
MI 21 none _none  _ none none
j
7 - — _— -
Spore
! - — — -
No. 1}
21 - - - -
7 — - - —-—
""" Verticil
‘ 14 - - - -
21 - - - -

None observed.

e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia,

special observations:




fﬁ Page 3 . . Culture No. 19 | /21}&. 74

JPL No. 310 Ab

Species not determinable

IV. Physiological characteristics

A. Carbohydrate utilization

Growth After Growth After
Carbohydrate 10 days 16 days

Negative control - -

D-glucose ++ ++

D-xylose ) + +

"""" L~arabinose - » -
Sucrose - -

D-mannitol ++ ++

"; I-inositol ++ ++
) D-fructose +F o

»j Rhamnose _ - -
| Raffinose it | .

; Cellulose - -

- (++) = Strongly positive utilization. Growth equal to or greater
than glucose growth.

[DR)

(+ ) = Positive utilization. Growth is significantly better than
' on basal medium without carbon but less than on glucose.

4 (* ) = Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

(- ) = Growth similar to or less than growth on basal medium without
carbon.

B. Melanin production

Medium 1 -~ 2 da - pos?t%ve
L da -~ positive

2 da - no growth

. 6 -
Medium L da - no growth

2 da -~ positive

Medium 7v” L da - positive

C. Starch hydrolysis

positive
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“  Culture No. 20 Source Wyoming
JPL To. 313 - 1 Ab T.S.A. Invoice # __ C-90054
Studied by S. Nishikawa
Species _ not detérminable (no spores produced)
1. Cultural properties: Temp. 26
CHM number and color
Da. Medium Medium Medium Medium
; 10 | none none none ¢ = light gray
. 14 | b = oyster white | b = oYster white | ¢ = light gray b = oyster white
Aerial J (sparse) (sparse) d
mycelium - P P _
g = gray ¢ = gray
21 | ¢ = gray c = gray ¢ = light gray c = gray
(sparse) (sparse) (sparse)
|
= :
| mustard gold Bamboo covert tan
; 10 2 = = =
vl 3? 0ld gold 2%? chamois 2%? Griege 7 po
) 2pg = mustard gold| 2ie = Lt. mustard 2pi = mustard
| tan brown
.4 |Substrate
Ty mycelium 14 | 2ng = dull gold 2le = mustard 2pl = mustard 7 po
; ' old gold brown
,,,,,, 3
- ' _ mustard _
3 21 Sgg = golden brown| 2le old gold ;_23§ = mustard gold 7 po
1 _ 3pl = clove brown - 2pl = mustard
s deep brown bro‘*]n
\
10 | none none none none
Soluble
pigment 14 | none none none 3le = cihnamon
; - yellow maple
p1 | uge = Nude tan none 3ge = Lt. tan 3lc = Amber
Rose beige .
Butter-
scotch
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Page 2 o ‘ Culture No.
| ' : JPL No. 313 - 1 Ab

= II. Morphological observations

Da. Medium ’ {ediun Mediun Medium
2 3 4 , 5
10 none ) _ none " none none
14 none none “ none } none
Sporophorpe
21 noné_ . none none . none
35 none . : nonehi none none
J 10 —— — - —~—
14 - —— —— -
Spore .
No
21 - - -~ : . - -
35 —— = — . — - —_——
\
!
i -
. 10 — — - . ——
]
]
i)
Verticils
Y 14 — - - ——
1
b
21 — ‘ - -~ -

special observations: None observed.
e.g. globular sporangia; flagellated spores;
spores on substrate hyphae; mycelia frag-
mentation; schlerotia.
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Page 3 ' | Culture No. 20 e 7¥

JPL No. 313 - 1 Ab

4
‘§
dad

Species not determinable

IV. Physiological characteristics

A. Carbohydrate utilization

: Growth After | Growth After
Carbohydrate ' 10 days 16 days

Negative control - | ‘ -

“ D-glucose ++ . ++
|

: D-xylose * %

wé L-arabinose _ ++ ++

Sﬁcrose ++ ot

Mj D-mannitol + *

i ’ | I-inositol * +

J D-fructose + \ +

% Rhamnose + ‘ a

.y Raffinose - ’ -

wg Cellulose Co- : -

o) - (#+) = Strongly positive utilization. Growth equal to or greater
than glucose growth,

,% (+ ) = Positive utilization. Growth is significantly better than
- on basal medium without carbon but less than on glucose.

[REEN R
~
14+
7
i

Utilization doubtful. Growth slightly better than on basal
medium without carbon but significantly less than with glucose.

(-~ ) = Growth similar to or less than growth on basal medium without
carbon,

B. Melanin production

2 da -~ negative

Medium 1 - L da - negative

2 da -~ negative

Medium 6 -, 4, _ negative

2 da -~ negative

Medium 7 = ) g4 - negative

C. Starch hydrolysis

positive



